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(54) Method and unit for stacking articles, in particular paper bags or similar 



(57) A method and unit for stacking groups of arti- 
cles, the method being characterized by including the 
steps of: 

- successively forming a number of groups (1 3) at an 
input station (6); 

- feeding a group (13) from the input station to a 
stacking station (27); 

- turning the group (13) over in a first direction about 



an axis (A) of substantially symmetry; 

stacking the group (1 3) at the stacking station (27); 

and so on, turning one group (13) after another 
over in the opposite direction to the preceding group 
(13) and the following group (13), so as to form a stack 
(37) of articles (2) of substantially the same thickness 
on all sides. 
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Description 

[0001] The present invention relates to a method 
and unit for stacking articles, in particular paper bags or 
similar. 

[0002] In the paper bag manufacturing industry, a 
unit is used for stacking the bags coming off an auto- 
matic bag manufacturing machine, in particular for pro- 
ducing extendable, flat- or square-based paper bags. 
[0003] This type of bag is characterized by having, 
when folded, one thickness at the base and another at 
the open end, so that only a certain number of bags can 
be stacked with all the bases facing the same way, with- 
out endangering the stability of the stack. 
[0004] As a result, such bags are stacked by suc- 
cessively forming a number of groups, each of which 
has a first end corresponding with the base ends of the 
bags, and a second end corresponding with the open 
ends of the bags; and the next stage in the formation of 
the stack consists in successively stacking the groups 
so that a first end of a first group corresponds with a 
second end of a second group, and so on to form a 
stack of substantially the same thickness on all sides. 
[0005] Currently used systems, however, are fairly 
complex, by requiring a number of cascade-connected 
devices for forming the bags into groups, and conveying 
and rotating the groups about an axis perpendicular to 
the planes of the folded bags, so as to alternate the 
ends, of different thicknesses, of the groups as 
described above. AH this, of course, takes a good deal 
of time, and makes straightforward, effective stacking of 
the groups difficult to control. 

[0006] It is therefore a main object of the present 
invention to provide a method of stacking paper bags or 
similar, designed to eliminate the aforementioned draw- 
backs. 

[0007] According to the present invention, there is 
provided a method of stacking groups of articles, each 
group comprising at least one article, having at least 
one axis of substantial symmetry, and having a first and 
a second end opposite each other; the two ends extend- 
ing substantially parallel to the axis of substantial sym- 
metry and having different thicknesses; 

the method being characterized by comprising the 
steps of: 

successively forming at least a first and at least 
a second group at an input station; 
feeding the first group from the input station to 
a stacking station; 

- turning the first group over, in a first direction, 
about the axis of substantial symmetry; 
stacking the first group at the stacking station; 
feeding the second group from the input station 
to the stacking station; 

- turning the second group over, in a second 
direction opposite the first direction, about the 



axis of substantial symmetry; and 
stacking the second group in orderly manner 
onto the first group at the stacking station, so 
that the first end and the second end of the sec- 
5 ond group are superimposed on the second 

end and the first end of the first group respec- 
tively. 

[0008] It is a further object of the present invention 
io to provide a device for stacking paper bags or similar, 
designed to implement the above method. 
[0009] A number of non-limiting embodiments of 
the present invention will be described by way of exam- 
ple with reference to the accompanying drawings, in 
is which: 

Figure 1 shows a schematic side view of a preferred 
embodiment of the unit according to the present 
invention; 

20 Figure 2 shows a plan view of the Figure 1 unit; 

Rgure 3 shows a larger-scale view in perspective of 
a substantially square-based bag in two different 
configurations; 

Figure 4 shows a larger-scale view in perspective of 
25 a substantially flat-based bag in two different con- 
figurations. 

[0010] For a clearer understanding of the accompa- 
nying drawings, Figure 1 is divided into Figures 1a and 

30 1b showing two schematic side views of two different 
portions of the unit according to the present invention 
(see the plan view in Figure 2). 
[0011] Number 1 in Figure 1 indicates as a whole a 
unit for stacking paper bags 2 or similar, each of which, 

35 in the final expanded configuration (Figures 3a, 4a), is 
substantially cup-shaped and comprises two parallel 
face walls 3, two parallel lateral walls 4 perpendicular to 
walls 3, and a bottom wall 5. 

[0012] Unit 1 comprises an input station 6 connect- 
40 ing unit 1 to an automatic machine 7 for producing bags 
2, and which in turn comprises an output roller 8 fitted to 
a frame 8a of automatic machine 7 to rotate - with 
respect to frame 8a and by virtue of a known actuating 
device not shown - in a given direction 1 0 (anticlockwise 
45 in Figure 1) about an axis 9 perpendicular to the Figure 
1 plane. 

[0013] Roller 8 feeds bags 2 successively to unit 1 
in an initial flattened configuration (Figures 3b, 4b) in 
which the two face walls 3 are positioned substantially 
50 contacting each other, lateral walls 4 are folded inwards 
along the respective center lines and positioned 
between walls 3, and bottom wall 5 is folded substan- 
tially onto one of walls 3. 

[0014] In the initial flattened configuration, each bag 
55 2 is therefore thicker at the closed end 1 1 (Figures 3b, 
4b) than at the open end 12. 

[0015] Roller 8 conveys each bag 2 with ends 11 
and 12 respectively at the front and rear in direction 10 
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to form groups 13 of bags 2 at input station 6. Each 
group 13 comprises a given N number of bags 2, which 
are aJI oriented with the thicker ends 1 1 facing down- 
wards (Figure 1), so that group 13 has two end faces 
13a, 13b of different thicknesses. Group 13 also has a 
substantially horizontal axis A (Figure 1) perpendicular 
to the Figure 1 plane and parallel to the two faces 13a, 
13b. 

[0016] Unit 1 comprises a frame 14 having a sub- 
stantially vertical surface 14a and a substantially hori- 
zontal surface 14b; and a pickup device 15 for forming 
and feeding groups 1 3 successively to a transfer station 
1 6 and along an initial portion of a given path P extend- 
ing in a direction 1 7 substantially parallel to surface 1 4b. 
Obviously, a counter (not shown) must be provided at 
pickup device 15 to count the incoming bags 2 and so 
form a number of groups 13 all with the same N number 
of bags 2. 

[0017] Device 15 comprises two guides 18a, 18b 
integral with frame 14, extending parallel to direction 17, 
and located respectively over and beneath path P; and 
two powered slides 1 9a, 1 9b, each fitted to a respective 
guide 18a, 18b to slide back and forth in a straight line 
in direction 17. 

[0018] Each slide 19a, 19b supports a respective 
disk 20a, 20b, which is fitted to respective slide 19a, 1 9b 
to oscillate - with respect to slide 1 9a, 1 9b and by virtue 
of a respective known actuating device not shown - 
about a respective axis 21a, 21b parallel to axis 9. Disk 
20b is fitted with two actuating cylinders 22b parallel to 
each other and to surface 14a, while disk 20a is fitted 
with one actuating cylinder 22a similar to actuating cyl- 
inders 22b (Figure 1). 

[0019] Each actuating cylinder 22a, 22b has a 
respective output rod 23, which is movable between an 
extracted position, in which rod 23 is substantially 
located outside respective actuating cylinder 22a, 22b, 
and a withdrawn position, in which rod 23 is substan- 
tially housed inside respective actuating cylinder 22a, 
22b. 

[0020] Actuating cylinders 22b define a gripping 
member 24, and are movable with respect to each other 
- and by virtue of a known actuating device not shown - 
between a parted position, and a gripping position 
wherein respective rods 23 grip a respective group 13 of 
bags 2 at end 13b, i.e. at the dosed ends 1 1 of bags 2. 
Actuating cylinder 22a is connected integrally to respec- 
tive disk 20a, and cooperates at station 1 6 with a fixed 
actuating cylinder 22 to grip said group 13 at end 13a of 
group 13, i.e. at the open ends 12 of bags 2 in group 13. 
[0021] Unit 1 also comprises a conveying and turn- 
over device 25, in turn comprising two guides 26a, 26b, 
which are fitted to surface 14b of frame 14, are located 
on opposite sides of path P, and extend, parallel to 
direction 17, between transfer station 16 and a stacking 
station 27 where groups 13 are stacked as described in 
detail later on. 

[0022] Device 25 also comprises two powered 



slides 28a, 28b fitted to respective guides 26a, 26b to 
slide, along guides 26a, 26b, back and forth in a straight 
line along path P in direction 17. 
[0023] Each slide 28a, 28b is fitted with a respective 

5 guide 29a, 29b, which extends in a direction 30 perpen- 
dicular to surface 14b and supports a respective slide 
31a, 31b powered to slide in two opposite directions 
along respective guide 29a, 29b. 
[0024] Each slide 31a, 31b supports a respective 

w disk 32a, 32b (Figure 2), which, by means of a respec- 
tive known actuating device 33, is rotated, with respect 
to respective slide 31a, 31b, about a respective axis 
34a, 34b (Figure 2). 

[0025] Each disk 32a, 32b supports a respective 
15 gripping member 35a, 35b similar to gripping member 
24 of pickup device 15 and comprising a respective pair 
36a, 36b of actuating cylinders movable with respect to 
each other between a parted position and a gripping 
position. 

20 [0026] In actual use, output roller 8 successively 
feeds bags 2, in the initial flattened configuration (Fig- 
ures 3b, 4b), to input station 6 of unit 1 , where actuating 
cylinders 22b are in the parted position, rods 23 of actu- 
ating cylinders 22b are in the extracted position, and rod 

25 23 of actuating cylinder 22a is in the withdrawn position 
to clear the incoming bags 2 from roller 8. At station 6, 
bags 2 are therefore supported at the bottom by a pair 
of guides (not shown) extending parallel to direction 1 7 
and located on opposite sides of slide 1 9b, and are sup- 

30 ported at the front, in direction 17, by rod 23 of one of 
actuating cylinders 22b, and at the rear, in direction 1 7, 
by the outer surface of roller 8. Obviously, the N number 
of bags 2 in each group 13 is counted by a counting 
device (not shown). 

35 [0027] Once a group 1 3 comprising said N number 
of bags 2 is formed, actuating cylinders 22b are moved 
into the gripping position to grip group 13 at ends 11 of 
respective bags 2, and rod 23 of actuating cylinder 22a 
is moved into the extracted position to engage the rear 

40 of the newly formed group 1 3. 

[0028] At this point, both slides 19a, 19b are oper- 
ated simultaneously to transfer group 13 from station 6 
to transfer station 16, where actuating cylinder 22a 
cooperates with fixed actuating cylinder 22 to grip group 

45 13 at end 13a. 

[0029] At station 16, group 13 is engaged by grip- 
ping member. 35a. More specifically, rods 23 of respec- 
tive actuating cylinders 36a are moved into the 
extracted position, and actuating cylinders 36a are 

so moved into the gripping position to grip group 13 close 
to ends 1 1 of respective bags 2. At this point, rods 23 of 
actuating cylinders 22a and 22b and of fixed actuating 
cylinder 22 are moved into the withdrawn position to 
release group 13, and pickup device 15 is moved back 

55 to station 6 to form and pick up the next group 1 3. 

[0030] At the same time, gripping member 35a is 
transferred to stacking station 27 and simultaneously 
rotated substantially 90° (clockwise in the example 
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shown) about respective axis 34a. Finally, at station 27, 
gripping member 35a places group 13 parallel to sur- 
face 14b. 

[0031] The above operations are repeated for said 2. 
next group 13, which is engaged at station 16 by grip- 5 
ping member 35b. 

[0032] That is, gripping member 35b engages the 
next group 13 close to end 13a, and rotates substan- 
tially 90° (anticlockwise in the example shown) about 3. 
respective axis 34b, so that ends 11 of bags 2 are 10 
located at the rear in direction 1 7, and, at station 27, are 
therefore superimposed on ends 12 of bags 2 in the for- 
going group 13. In other words, end 13a of a second 
group 1 3 is placed on top of end 1 3b of a first group 1 3, 4. 
andsoonto form a stack 37 at stacking station 27. 75 
[0033] This therefore provides for compensating the 
different thicknesses of ends 1 1 and 12 of each bag 2, 
and therefore of ends 1 3a, 1 3b of each group 1 3, and so 
obtaining a stack 37 of substantially the same thickness 
on all sides. 20 

, [0034] Obviously, as the height of stack 37 varies, 

this is taken into account by gripping members 35a, 35b 5. 
releasing groups 13 at different heights. 

i [0035] All the above operations are controlled, of 

j course, by an electronic central control unit (not shown). 25 

| 

j Claims 

1 . A method of stacking groups of articles, each group 
comprising at least one said article, having at least 30 
one axis of substantial symmetry, and having a first 
and a second end opposite each other; the two 
ends extending substantially parallel to said axis of 
I substantial symmetry and having different thick- 

j nesses; 35 

i 

| the method being characterized by comprising 

the steps of: 

successively forming at least a first and at 40 
least a second group at an input station; 

- feeding said first group from said input sta- 
tion to a stacking station; 

turning said first group over, in a first direc- 
tion, about said axis of substantial symme- 45 
try; 

- stacking said first group at said stacking 
station; 

feeding said second group from said input 
station to said stacking station; so 
turning said second group over, in a sec- 
ond direction opposite said first direction, 
about said axis of substantial symmetry; 
and 

stacking said second group in orderly man- 55 
ner onto said first group at said stacking 
station, so that said first end and said sec- 
ond end of the second group are superim- 



posed on said second end and said first 
end of the first group respectively. 

A method as claimed in Claim 1 , wherein said step 
of turning over each said group is performed in the 
course of said step of feeding each said group 
between the input station and the stacking station. 

A method as claimed in one of the foregoing 
Claims, wherein the end of said turnover step coin- 
cides with the start of said stacking step at said 
stacking station. 

A method as claimed in one of the foregoing 
Claims, wherein said first group is engaged, to per- 
form said turnover step, by first gripping means at a 
first height with respect to a reference surface, and 
said second group is engaged, to perform said turn- 
over step, by second gripping means at a second 
height with respect to said reference surface. 

A unit (1) for stacking groups (13) of articles (2), 
each group (13) comprising at least one said article 
(2), having at least one axis (A) of substantial sym- 
metry, and having a first (13a) and a second (13b) 
end opposite each other; the two ends (13a, 13b) 
extending substantially parallel to said axis (A) of 
substantial symmetry and having different thick- 
nesses; 

the unit (1) being characterized by comprising : 

an input station (6) and a stacking station 
(27); 

means (15). for successively forming at 
least a first and at least a second group 
(13) at said input station (6); 
means (15, 25) for feeding said first group 
(13) from said input station (6) to said 
stacking station (27); 

means (25) for turning said first group (1 3) 
over in a first direction about said axis (A) 
of substantially symmetry; 
- means (25) for stacking said first group 
(13) at said stacking station (27); 
means (15, 25) for feeding said second 
group (13) from said input station (6) to 
said stacking station (27); 
means (25) for turning said second group 
(13) over in a second direction, opposite 
said first direction, about said axis (A) of 
substantial symmetry; and 
means (25) for stacking said second group 
(13) in orderly manner onto said first group 
(13) at said stacking station (27); said first 
(13a) and said second (13b) end of the 
second group (13) being superimposed on 
said second (13b) and said first (13a) end 
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of the first group (13) respectively. 

6. A unit (1) as claimed in Claim 5, and also compris- 
ing a transfer station (16) located between said 
input station (6) and said stacking station (27); said 5 
means (15, 25) for feeding said groups (13) 
between the input station (6) and the stacking sta- 
tion (27) comprising first conveying means for feed- 
ing said groups (13) between said input station (6) 
and said transfer station (16), and second convey- w 
ing means (25) for feeding said groups (13) 
between said transfer station (16) and said stacking 
station (27). 

7. A unit (1) as claimed in Claim 6, wherein said sec- 15 
ond conveying means comprise turnover means 
(25) for turning said groups (13) from a substantially 
vertical position to a substantially horizontal posi- 
tion. 

20 

8. A unit (1) as claimed in Claim 5, wherein said 
means (15) for successively forming at least a first 
and at least a second group (13) at said input sta- 
tion (6) comprise a top slide (19a) having at least 

one actuating cylinder (22a) equipped with a 25 . 
respective rod (23); and a bottom slide (1 9b) having 
at least two actuating cylinders (22b), each 
equipped with a respective rod (23). 

9. A un'rt (1) as claimed in Claim 6, wherein said sec- 30 
ond conveying means (25) for feeding said groups 
(13) from said transfer station (16) to said stacking 
station (27) comprise two first slides (28a, 28b) 
which slide along respective guides (18b) to and 
from said stacking station (27) in a first direction 35 
(17). 

10. A unit (1) as claimed in Claim 9, wherein each of 
said first slides (28a, 28b) is fitted with a respective 
second slide (31a, 31b) which slides in a second 40 
direction (30) perpendicular to said first direction 
(17). 

11. A unit (1) as claimed in Claim 10, wherein each of 
said second slides (31 a, 31 b) has a respective grip- 45 
ping member (35a, 35b) for gripping and turning 
said groups (13) of articles (2) over from a substan- 
tially vertical position to a substantially horizontal 
position. 
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